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’ Thls wkamlhgrion of 40 modzls of 1ns+ruc onal ae51gn
from,a variety of sou“ces dig cuss=s the purposes and.uses of t ese
deels, and 'then offc:s an J;planation as t6-why there .are so” 3§y

on

dlfferent modals. Ths. 40 mod=ls arz dividag into catogorles ba
“thair most p=artinent characteristics. It ig§czziéydﬁd that ~becadse of -
'th“'varylnq lavels of dual;ty»)t the modals ators must be!
‘careful in-choosing 'the mcdzl *o be followedd when designing
v;nstruct*on. A 721;ﬁ9m blblloqraphy Ao-atudch =d. (Author/J\ )
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et e deavors.ﬂ The #r1ters exam1ned 40 mode1s of 1nstruct1ona1 dés1gn from a
» : <
.;« r1ety‘bf sour&es. The purposes and uses of these mode1s are d1scussed
e
T and th en anrexp1ahat¥on 1s offered as -to why there.are so many d1fferent
" modeTs. The ég\mode1s were d1v1ded 1nto cateéor1es that were based on the
mode1s most pert1nent chard%tenﬂst1cs. The wr1ters conc1uded that because
RN
of. the vary1ng 1eve1s of qua11ty of)the mod 1s; educators must be carefu}
',1n choos1ng the mode1 that 1s f1na11y fo11OWed when des1gn1ng 1nstruct1on. )
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o M dels of ‘i struct1ona1 design heqp,educators 'to des1gn 1nstruct1ona1
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p‘tt ns that h0pefu11y have proven successfu] 1n past 1nstruct1ona1
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L : Mo e1s o_f Instruct1ona1 Des1gn ' »\ | ‘
' o r1g1ns, Purposes«; and Uses RN . ,‘
. . . 3
:. _ '. } . .‘-:l_'.. . .‘.‘,I.' . o y D} l.‘lr:. . };.‘ N . K‘ - .‘: :-' - . .. '; 1l
Instruc‘!1ona1 mater1a1s can be deswgned and greated 1n two ways: _
. 1 'Fake one master tef -""r, expert in a: sub.]ect p1ace .'I‘
I , - /" him-(hér) +in isotation for a period of cogitation, ;'g A
.+ .. .- and incubation and, voili, .a.work of art--- a com- B
L _ '.-pend1um of 1nstruct1ona1 mater'ia1s---an 1nsp1re_d -
e product . Lo .
' i “ i L2: App1y a, sc1ent1f1c \ method accordmg to a system of '

I .--.1og1c in order to.get the learner from where (s)he
e T 01s “to where you want him (her) to be. This is the. .. ..
ﬁnethod used by t_' e who call themseWes 1nstruct1ona1 .
.Frogrammers and‘i’,_‘_vj.j"‘ :

73, P. Q SR S L ‘-/

}The f1 rst way adm1tted]y has a 1eng h1story A1 though some educators con- DR

mp1r1ca1
g

&(lrlﬁca% By contrast the s}cond w’ay, by def1n1t1on,,,requ1res the

Ky

_', s1 der th1s a tr1ed-and true LnFthod :pt often 1s not accomphshed by

. acqms;‘twn of 1earmng data tg prov1de feedba'ck for the rev1s1on process »
_’iat 1s, a systematic or systems approach 1s character1zed bmn input- -
g process output!-feedback rev1s1on’cyc1e .' \k . S A ‘zC . 5‘.
o Th1s paper shaH address t71e systemat1c approach \‘.o des1gn1ng 1nstruct1on, |
- a process thch quuses on- t’he des1gn prob1em St fqnd1ng a way to ensure
the go‘d’dness of f1t among the obgect1ves, the: form of 1ns‘t/uct1on, )

(-

8

gand the context of 1earmng /Educators in. general and 1nst1ct1ona1 ’ :

d&gners spec1f1c,a11y, usuaﬂy soive E@é prob1em by us1ng a part1cu1ar < '_
A

\ vq)de] or pattern when they des1gn and deve1orl 1nstruct1on : They .‘5- SRR

nd. to: do th1s in. the game way that an g,r.ch1tect satnsﬁes \oustomer -_f.-;‘."."

e The auth0rs W'ls,h to gratefuﬂy acknow]edge the ass1stance rendered to
~ t m in the wr1t1ng of th1s papemby Lesh’e J Br1ggs, F1or1da State/
: n1Vers1ty and Robert C Roberts,\ F1or1da Retardat1on Program,

Department ef Hea1th alid Rehab111tat1ve SEY‘V'ICES .
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'"”«preferences or needs 1n the creat1on of a spec1f1ed b1uepr1nt Together,

) i
the arch1tect ahd contractor work with- compatqb1e bu11d1ng‘requ1rements
a(.'n. .

"for ‘the” customer The 1nstruct1oha 1des1gner a1so must 1ook to d1ffere&tu"“

J

' {‘mode1s dependlng upon the 1nstruc'1on?1 requ1rements of a part1cu1ar S

' ‘-_every p1ece of 1nstruct1on that i used regard1ess of content w111
. ?

ff_;/kf‘“"  Past ‘ex er1enc has shown that ‘models of 1nstruct1ona1 des1 nare .
T pest expertence # T

a &
h\ye recogn1zab1e e1ement5(/‘fh1s "sameness" a1ds educat&rs=1n a var— .

'h[ wh1ch may contrnbute to the 11m1te use of the systems approacz-u1'”_,;‘,a

| Jharrat1Ve,’but

project.  ° e

- Part of. the appea1 of the systems approach to educat1ona1 des1gn e
: 1sEant it y1e1ds deta11ed p1ans These p1ans as$ure the educa?pr’that ?b '

+ .

m

".:j1ety of ways. format1ve eva1uat1ons and rev1s1ons are more”ystemat1c

: and congruent « the sequence of deve%opmenta1 and’eva1uat1on events

s p]anned 1n)aaprocedura1 context med1a deve1opment is more eff1c1ent

’,ﬁJEand eva1uat1on systems can be, deve1oped w1th qua11ty as a key cr1ter1on,

[

*ﬁf1nstead oF mere1y format or quant1ty _t,f'.d.-'ﬁ '-_" o .1.;’ ‘-Vw

ra e ¥
"1mportant 1n educat1on and that the systems approach 1s both 1o§nca1 |
and usefu1 -«ﬂowever, educators often are confused about wh1ch mode1 to

P * - £
’ use. On‘\reason for th1s confus1on 1s the bew11der1ng array of mode1s ' ‘;
c e - \
i}
educat1on Another reason however, probab1y resu1ts From the way 1n
\

wh1ch the mode1s are reported Thag 1P often the d1agram or out11ne of

Y .
"”a repOrted mode1 om1ts some bas1c components that nonethe1ess may - Ki-

o

\

about the mode1 Another phenomenon tﬁgt

. be eT1n ed @n. a narrat1ve // T
(Y ’ ’ / . ¢ 3
r'frequentjymseems to otcur 157:%at a cgmpon},t-may be omftted 1n thc ;,-1

{ onethe1ess, 1nc1uded 1n the a p]1cat1on of the modei

narrative, But § g dretuded in the ARPYICATION O Na SR
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There seem to be. at 1east two other reasons for thé 1ess than / %
174{__ sat1sfactory acceptance of the systems arproach 0ne reason 1s the o)

apparent absence of emp1r1ca1 va11dat1on and/or thEOry base for many

P t.

Ve
- mode1s. The‘other reason may be - the V1s1b1e cost of des1gn when many-

educators fa11 to ba1ance the cost of app1y1ng a mode1 aga1nst the
] qua11ty or ut111ty of its outcomes

\‘..) . . o

"fu - Instruct1ona1 des1gn mode1s come from the m111tary, 1ndustry, educa-

-

t1on, and a var1ety of other sources / They are often v1ewed therefore, ?::
', as -valid. on1y for' vocat1ona1 eddcat1Pn. Iﬁ orde _to make an efféct1ve ;p_is
o cho1ce the' educator may - want to know wh/re .t evmodeJ comes from, why /;‘i/qi
e f" it was, deve1oped how 1t m1ght work/for the goa1s to be accomp11sh 1n
_}_ the educator 'S spec1f1c sett1ng, and the k1nd qf documentatlon, 4,'2 |
o app11cat1on, or va11dat1on, the mode] has endergone. Thms studyvproposes
to exp1ore these quest1ons and thus, perhaps make ;Hézconcept of 1nstruc—

t1ona1'des1gn mode1s somqwhat eas1e

to undegstand and use. Spec1f1ca11v,

N L e E =
E T

',_f v 1Y Exam1ne severa1 po;s1b1e d'f1n17hohs of models of 1nstruct1ona1 i
L ) . '.‘;Q.‘;’ - : . o
des19n- L E . o R v ::»-:,‘-4%. =
_F. ?;' & 2 Present the purposes‘for hav1ng and us1ng mode1s of Jnstruct1ona1 '

1t w111 acc0mp11sh thleo11ow1ng

-
-

- 'm',',J';~_ . - ~,~_" . . ; Cie :’ ‘.
“design. IV ﬂ..{ S . SRS }, e L

. . ) ] ) .v T RS

¥
v ;.}:1 3 Propose two categor1ca1 schemas for’ﬂo ex1st1ng mode1s accord1ng

e

' to Qr1g1n, theoret1ca] underp1nn1ngs, purposg\and uses and degree of
documentatwon ‘.jz,' _:ulf'n,y_; _",. A 4'1"4_,aﬂf-;'~'
Y P . , _ ?],

k4 Ofﬁer 55 exp]anat1on as. to why here are so.many mode1s )

1nstruct1ona1 des1gn ast_':f{ . 'L,'h’ R ?7 :
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f,._4 -5, Suggest gu1de11nes for ‘use’ by 1nstruct1ona1 des1gne:s (educators)

|
that w111 fac111tate thewr)yho1ce of a mode1 that w111 meet the:r needs

’_' - ) . . .
. .. - -l i .
| i/ S . . ‘
v - 0
. M .. N

- DEFINITION§-§£- "Moosf_s' g‘g’ SYS‘I’EMATIC-.INSTR;JCT{ONAK"DESIQN R

1‘,4
N

4 A mode1 is usua11y cons1dered to be an abstract1on ‘and s1mp11ffcat1on

. f7 .of a def1ned referent system, presumab1y, hav1ng some not1ceab1e

N

f1de11ty to the referent system Logan (1976) refers to the manner 1n'

SN

which mode1s vary W1th spec1f1c referent systems “The term mode1s ;_vbf
. can take many d1fferent forms and vary cons1derab1y from one f1e1d to

K\\other For examp1e a mode1 1m econom1cs may be 1n fact: a computer o

gram wh11e 1n 1nstruct1ona1 psycho1ogy a. mode1 may be s1mp1y a- draw— T

A .

;“ ,4 1ngJon paper (p.- 4). BN .";‘- 5 S ',-"; J'; )

If mode1 is documented and the educator knows that 1t will work

“ 1n a part1cu1ar fett1ng,then we m1ght say t\at a mode1 of 1nstruct1ona1
A\

des1gn is a pattern for qua11ty 1nstruct1o that should be’fo1waed as:

I

,g c1o§edy as poss1b1e Often howé/er, the modelgas appea11ng to an educator
5

-?_s for #EEEbns, that have 11tt1e to do-with effeet1venesss The/igucator~if§

4

may 11ke"thermode1 because it conta1ns avcomponent\that f1ts n1ce1y 1ntoN

/\
,awpart1cu1ar sett1ng or a component that’ 1s 1ntu1t1Ve1y appea11ng In

¢ .

-these cases mode1s ‘of des1gn present a ser1es/bf goa1s that the educator Ed

-y

4‘"“ uses-to shape ‘the, 1nstruct1on tow;?H“ The educator does not w1sh to

—

fo11ow the mo‘“1 exact1y because tﬁe ent1re mode] does'ﬁot seem to

>

ok to carefu]]y an 1yze the re]evant system "so- that the comp1ex network of
1n§eract1og§7can be understood" (Hayman, 1974 p. 4947 when us1ng a mode1
j., . based ,on generalhsystem theoﬁ}” PP - fg_ - _g. L
.. " , ‘_/ < L .t A{' . . '_l. —)‘ T " " . \‘: .
b I - ' . .r‘ . ""."._ - E ) - e \ . \_'7 x ‘\ . '.\..v. AR .\'.:. R -
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! 'fHow does the concept of theory re1hte to “the- concept of mode1?

r
&
{

Ada1r 5nd Foster (1572) cons1der theor1es and modé]s 1n the soc1a1
€

7-) sc1ences, ThEy 1nc1ude descr1pt1ons of the phys1ca1 the semant1c, the

i

., forma] and the 1nterpret1ye ypes of mode]s before descr1b1ng ped- :,J5*t

agog1ca1 mode1~\Tor -the curr1cu1um deve1oper Regard]ess of wh1ch type

of model they cons1der they 11nk the concept of a mode1 w1th the concept

,lr

of a thegry in. the fo11ow1hg way. - c,
o W
.- . Models have the character1st1c of 'testing’ “the theory -
oY from which they are constructed. If the.theory.is, = - )
e 5; i11-defined, yvague,. and uncertain' ,Athe matter cannot '
Sk be easi]y missed by those who would use it in the lab-" , .
. S o oratory or classroom L L Lo '
sy ' The mode and its referent theory, mus be comp1ementary.1n

'ﬁ'h_ . ' that each possess the same outer .limit and factors within
' those boundaries. (p 2.31y . . . o

e '; Whether or not a, mode1 1s 1ntended to exp1a1n or pred1ct Ada1r

W

and Foster f1nd that the scope and factors are not.clearly de11neated
f;:Inany mode1s 1n genera? They f/state “the warn1ng given by Kap]an B ”"“
(1964) that propos1t1ons may rece1ve attent1on because of the term1no1ogy
a ‘used to descr1be them mnxed w1th cont1nua1 repet1t1on 30 that the pro-. »‘"ﬁ
-, positions may be "m1staken for genu1ne theory, and a program s R
. accepteg for its own fu1f111ment“ (p 273) Th1s is one of the prob]ems
encountered in attempt1ng to def1ne mode]s of 1nstructwpna1 des1gn ‘
as‘researchers encognter the "not 1nvented here\syndrome _ .',- | ;_ iy
3 Mode1s of 1nstr&ct1ona1 des1gn are consFructed from severa1 sources’
"?_ . emp1r1c1sm, theory, and othei;mod§1s Some mode1s are based on pro-
e D
B cedu,es that have been used 1n operat1ona1 sett1ngs Others'are greated
o to ref]ect theoret1ca1 constructs or an ass1m11at1on of other mode1

..- 2

- components. It is generalgy understood that a’mode1 1s a llsymbo'hc




. representat1on of the, struetura] components and 1nterreTatfbnshiEsh:f

" some compTex event or c1rcumstance,ﬂ (Roberts, 1978; p. 51) Tn this O

~ case the event is 1nstruct1onaT des1 n. % The act1v1t1es def1n1ng the b . _

e

B 2
event are th0se outT1ned in the d1ffe§ent odeTs

‘f\ ' wh11e it is re]at1ve1y easy to.o tT1ne the array of 1nstruct1ona1

,s‘des1gn modeTs found in the T1terature,7the\capac1ty to construct a

1 .
schema for cTass1fy1ng these modeTs 1s T'm}ted by the same problem en-

,countered 1n construct1n§ the model 1tseT

1“ That 1s, as observed by -

Roberts (1978) when the construct1on of a hodel 1s "bu1Tt on weak theory

2\
. ’ k
- ° _-or no theory, the task can be a tr1aT and %_ror process. It can,“ﬁh '
. AN
'fact be a theory bu f31ng process rather tha a theory or component
;; ;test1ng process ean Accord1ng]y, modéTs apd theor1es may’ d:ffer onTy in 7

N -~

the degree to which- they can pred1ct occurances 1n their refg@gnt systems
v-j (p 52) Thus, a’ Tog1caT 1nference from’ the work of Adair and Foster ;

(1972) .KapTan (1964), and Roberts (1978) 1s that the f1rst step toward

bu1Tdang a model of 1nstruct1ona1 design is the 1dent1f1cat1on of-the - "

.o
y-components and. their. reTat1onsh1ps Th1s f1rst step seems ‘to be rep-

, resented 1n S1TQern S def1n1t1on of a modeT (c1ted 1n He1n1ch 1977) as .

o Y. v
LS ~a "conceptua11zat1on ih the form of‘ .a graph1c analog. represent1ng a
- lreaT 1ife s1tuat1on e1ther as it 1s or:as it-should. be"“(p 168) he -
A 5 ne

'f person who defrhes what "shoqu be" 1n an 1nstruct1onaT dei1gn modeT may
' .be the mode] s deveToper Some modeTs, however, expect the cT1ent to .
deterM1ne the needs to’ be met by‘the use of the ﬁZdel The educaté? who v-;
: uTt1ﬁatg]y uses an 1nstruct1onaT des1gn\mode1 shoqu know how and why§§he
N f deveTopeg_g§r1ved at. the modeT S0 the des1gner can determ1ne the su1tab111ty
5of the mode] for the*dep1red gda]s,~ ATthough a deve]oper may 1n1t1a11y
j'_} . <ntend’on1y to descr1be what is be1ng used on an 1nd1v1duaT proaect the

ERIC | SR IR NG
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descn1pt1ve procedures becomg/a prescr1pt1ve mode1 in, pract1ce when the

- procedures are se1ected for use . 1n another proaect or sett1ng without-

-
©

carefu]]y ana1yz1ng the. re1evant system. B
Mode]s of 1nst§uct1ona1 desngn have e1ements of exp1anat1on and.

' pred1ct1onf%:§hey may be def1ned by cons1der1ng the requ1rements for an :

1nstruct1ona des1gn theory as stated by La Gow (1977),

. . An 1nstruct1ona1lles1gn theory should be able to exp1a1n 7
_ .. - the sequence: used in the design of instruction and provide .
o - S a. bas1s for criteria to judde the usefu]ness of tasks that: |
- - are 1nc1uded in: this act1v1ty (p 3) : L LI

Ad

The requ1rement for the mode1 fo]]ows from the requ1rement for the
™ theory to exp1a1n the‘DEquence of events and funct1ons for the tasks

. 1nc1uded ih the model that 1ead to effect1ve 1nstruct1on. But th1s is

on1y a necessary cond1t1on IT we are not a1so 1nformed of the g
processes, and use the appropr1ate theory base, in 1nterpret1ng the mode1\*
the sk111s needed to app1y the‘systems approach may rema:nﬂhndeve1oped
_‘/”f 2‘ a fear expressed well- by Hayman (1974) _The system approach in the
S o des1gn of:1nstruct1or11s more\than "a prob1é solving process or set of
. processes app11cab1e at var1ous 1eve1s in echat1on" (Hayman, 1974 p
. “ '-‘. 501)3 1t is a part1cu1ar prob1em so1v1no process Waldron (1973) 1dent-
| 1f1es.the prob]em so1v1ng process -as’ 1nstruot1ona1 develgpment He .‘u
i }contends that this probTem so1v1ng process requ1PEs the dent1f1cat1on '
| ) of 1nstruct1ona1 prob1ems or needs and correspond1ng so1ut1ons by- means
of: effectvve and eff1c1ent teaching- 1e;?h1ng act1v1t1es based on re1evant
obJect1ves {p. 2) ; ' f ) ‘{ e ’f_.z

. \' 1t shou1d be c1ear, however, that a mode1 is not. the same as a :{

-~

theory.- Rather a model.m1ght encompass and overarch a number of theor1es

\A_‘
For 1nstance, Joyce and we11 (1972) 11st a number of d1fferent mode1s

9
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o S
. of teach1ng (eg. P 1nduct1ve teach1ng, Jur1sprudent1a1 teach1ng, non- -

-

~-;_‘_ d1rect1ve teach1ng, operant cond1t1on1ng and others) These mode1s

represent theor1es about mot1vat1on, reinforcement, persona11ty, and
A
creat1v1ty Many mode1s of 1nstruct1ona1 des1gn alsb represent a.var=

. 1ety of constructs re1ated to effect1ve 1nscruct1on and learning. I

. - this context, 1t 15 useful to cons1der Pye s (1972)_commentary“on,

.des1gn. s L

' r\Sf\*‘ : ¢ The th1ng which sharp1y d1st1ngu1shes useful design from o
' - such arts as painting and sculpture that the practitioner
~of design has limits set upon his-. ehls) freedom of chdice... | -
: A painter can choose any -imaginable ‘shape. .A designer. cannot.
~ If the designer is designing a bread knife it must have a
i::) cutting edge and a handle; if (s)he is designing a car it must
. have wheels and a fToor. These are the sort of limitations
", which arise, as anyone can tell from the 'funct1on of the
thing being des1gned (pv 70

(g

L1kew1se, an 1nstruct1ona1 des1gner cannot' choose any 1mag1nab1e shape i
for 1nstruct1on The 11m1tat1ons that ar%se stgmﬂfrom the funct1on of
a 1nstruct1on and thsrefore, the context of. 1earn1ng __,e,ﬁ“
" Thus, a bas1c cybernet1c mode1 such as the one presented in 1ts 73‘
N s1mp1est form by Pratt (1978 p 5) be1ow, w111 be adequate to the

extent that users of th1s bas1c mode1 a1so account for the context of”

[S

= 1earn1ng. '1 ' .
S S SERVO OR R R P
) S _;_‘ : CONTROL « Q o e
. S +| SYSTEM I S
K2 B o ... . ’ : L é
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J e T | Feedback f T S
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A]though such a d1agram may be adequate to. out11ne a}systems mode]

it does not const1tute a E?deT of 1nstruct1ona1 des1gn. Hopefu]]y,

“

the rev1ew prov1ded in th1s paper will more comprehens1ve1y d1sp1ay

what it 1s “that const1tut@t a model of 1nstruct10na1 des1gn

PURPOSES OF MODELS OF SYSTEMATIC INSTRUCTIONAL DESIGN

-1

As sdggested 1n ‘the” rev1ew by Sm1th and Murray (1975), an array of

procedures in.the. array of mode1s may be based more on the mon1tor1ng

' and contrguffunct1ons assoc1ated with! genera] systems than w1th any~c1ear1y

stated 1nstruct1ona1 purpose. Lowe and Schwen (1975) noted that most \;//

o
1nstruct1ona1 deve]opment 1s dep1cted "as a systemat1c process focused

E 2N

‘on 1mprov1ng the effect1Veness and eff1c1ency of Tearnjig and 1nstruct1on
Q -
1n var1ous educat1ona1 env1ronments " (p 43) Vance (1976) and WaTdron

(1973) presented a s1m11ar purpose statement .Dav1s and Mcta]]on (1974)
14

presented a mod1f1cat1on of th1s statement purposgrwmth the1r 1ntent . -

7 to "transTate soc1a1 sc1ence 1earn1ng theoAy,for ractical use in a.var-. -

ety of 1nstruct1ona1 settlngs" (p.. x1) to serve as a. gu1de l'to the théory

and pract1ce of aduTt educat1on" (p. 6) EvenQX19773 d1d not refer to
theory, but reta1ned the purpose statement presented by Lowe and Schwen ‘

(1975) focus1ng d1rect1y on c1assroom act1v1t1es as a spec1f1c env1ronmen- :

el

: ta] context . it. ' ,l o R f%\\\;;;I

o
Gagne and/Br1ggs (1974 pp 123- 228) observe that the- systems approach

1s¢u¢Ffu1/for des1gn1ng Tessons and modules as w\TT 1nstruct1ona1 )

systems They note " dent1ca1 eTements and s1m11ar1t1 ' RN

Jn the prOCedures fo]]owed for e1ther genera] purpose But the’ purpose

of the systems approach in part1cu1ar may be n that it encourages the B

‘,sett1ng of a des1gn obJect1ve, and 1t prov1des a way to know when that _f‘<

Ak e e T



e Educators 1n generaT and 1nstrudt10na1 des1gners spec1f1caTTy T “

C - Lo

"f\ﬁ-: M.t e _i*'-y‘ffxfff'i::T:T

,'obJect1ve has been metP (p 228) As a maJor advantage of the systems

o8

'approach other deveTopers and reV1ewerszhave referred to the vaTue of
'*>,the systems approach as a pTann1ng, organlzat1ona1, and/or manager1a1 “
",vjtooT for effZEt1ve des1gn and deveTopment (Branson, T978 KeTTey, 1976
| a; ;Sm1th and Murray 1975 Shoemaker and Parks, 1976 and\IeagUe and FauTkner,:'
| TT978) . . ",~ L Ee T ‘

DS \\ n e e

'ﬁ"77usua11y use a modeT of 1nstruct1ona1 des1gn as a k1nd of "game pTan
o _=for the1r deveTopment efforts The educator w1shes to out11néf before |
~ the' 1nstruct1ona1 effort is- be&gn, what components w1TT be used 1n the

';rdes1gn 0ften they want a modeT that hgs been proven effect1ve in

,prev1ous 1nstruct1on The modeT w1TT aTTow them to avo1d m1stakes thatbnj_,

}xéare 1nhérent 1n each des1gn endeavor If a modeT has been based on.
-T'ftheory or emp1r1ca1 v1ab111ty, hen many ofﬁthe 1nstruct1ona1 probTems
T'w111 have been quved by the modeT S deveToper thus Tmprov1ng the

Zi eff1c1ency and effect1veness of the educator who uses the modeT

Another advantage of us1ng a part1cuTar modeﬁ 1s the standard1zat1on

"jof a progect q‘des1gn efforts so that des1gn becomes task spec1f1c

;f”The members of a. deveTopment proaect of any kind, whether in the m111tary,'

s

Sina schooT system, in a pr1vate 1nstruct1ona1 des1gn f1rm, or.in an

RN

1ndustr1a1 or. other 1nst1tut1ona1 sett1ng w1TT be abTe to commun1cate

,more cTearTy and have ‘more coord1nat1on w1th each others efforts 1f they -

aTl are us1ng the same modeT For 1nstance, the term "assess1ng Tearner

;needs" shoqu be- understood by aTT progect members who use the same modeT'!

: vMaJor m1sunderstand1ngs UsuaTTy can be resoTved by consu1t1ng the def-

1n1t1ons and expTanat1ons prov1ded w1th ‘the modeT The part1c91ar seq-

-~

uenc1ng of events 1n a modeT aTso prov1de a management framework In_



N

A . S S o ‘ . . - .

'v this context, PERT techn1ques and other‘management too1s can be used

by the manager "to. ensure the ava11ab1{1ty of human and mater1a1 re- -‘.
sources at- requ1red t1mes In this way the prOJect even%glcan be - i; )
o schedu1ed to m1n1m1ze waste of t1me, mater1a1s, and oth%r resources -
.. o (cf Br1ggs, 1977) .i. S ~\v _ .. R 3.;'?' e

B By emp1oy1ng a systemat1c mode1 of 1nstruct1ona1 des1gh format1ve

-

va1uat1on can be conducted SO that the causes of process and product
; prob1ems can be ana1yzed and referenced to part1cu1ar components such
as test deve1opment, 1nstruct1ona1 strategy, de11very system, or other

des1gn and deve1opment components The a1ternat1ve to th1s type of eva1-'

. s uat1on 1s to assess “the outcomes of a f1n1shed product w1thout any .

_ know1edge of the procedures use to create the product Yet to 1mprove

: the effect1veness=of-the mode1 d1agnost1c 1nformat1on aboutnsources of -
the product S 1neffect1veness is- requ1red Needs assessment 1nfor-

# mat1on, cr1ter1on referenced tests and 1ntended 1earn1ng outcomes as we11
as de11very system requ1rements are Just a few of the d1agnost1c ref-~
erences prov1ded when a systemat1c mode1 of 1nstruct1ona1 des1gn has -
been used in: the des1gn and deve1opment effort _"

. 'The. process of summat1ve eva1uat1on a1so may. be fac111tated a]- |
though the bas1c funct1on at the summat1ve stage 1s to compare and pass N
Judgement on f1n1shed produqts The mode1 of 1nstruct1ona1 des1gn can'

’t':f 1nd1cate key cr1ter1a for eva1uat1on of the 1nstruct1ona1‘product By"‘

: exam1n1ng the mode1 used the summat1ve eva1uator can determ1ne the .

. maJor components contr1butJng to the deve1opment of the product and pos-

o sibly to. the soundness of the product7 espec1a11y when cons1der1ng the

feedback and rev1s1on 1oop prov1ded in the system mode1s . .'J

S T

ke



H~Throughout h1s\book Banathy a1so stresses that it 1s~the def1ned e ‘ﬁ*;

"outcomes wh1ch determlne the part1cu1ar system purpose. -f

S M

"

i - . : £
The var1ous purposes and advantages c1ted here are conS1stent wTLh -

. ".Banathy s (1968) preface statement about the advantage ofzthe system "

":“approach to empower "us to develop and manage comp1ex ent1t1es'I (p 111)

-
-

“In summary, there appear to be four genera1 purposes assoC1ated w1th

','the system approach ‘to 1nstruct1ona1 des1gn,- v ‘ “4fn L ;{V

L il

_fT; Improv1ng 1earang and instruction by means ‘of the systemat1o

-1‘prob1em so1v1ng and feedback character1st1cs of the system approach

~g-21: Improv1ng management of . 1nstruct1ona1 des1gn and deve1opment by

- ;means of the moﬁ*tor1ng ‘and contro1 funct1ons of the system approach

.“3._ Improv1ng eva1uat1on processes by means of the des1gnated com-

ponents and sequence of . events, 1nc1ud1ng the feedback and rev1s1on events,

f1nherent 1ns:y;£emat1c mode1s of 1nstruct1ona1 des1gn

,4;' Tes'ting 1earn1ng or 1nstruct1ona1 theory by means of theory-y

)

based- des1gn w1th1n a systemat1c mode1 of 1nstruct1ona1 des1gn

Th1s fourth purpose derives’ from the d1scuss1on of def1n1t1ons of

14 s -~

models w1th part1cu1ar reference to the rev1ew of Ada1r and Foster (1972)’
.'Th1s qsa 1eg1t1mate purpose with potent1af for: ser1ous contr1but1on |
";to des1gn sc1ence However, Sm1th and Murray (1975) who also. cons1dered E

:_the purposes of»mode1s, conc1uded that most of the deve1opment and '

eva1uat1on ‘models seem to be “exemp1ars of. des1rab1e-or commendab1e op—-«-

i erat1ng procedures“ (p- 13) 1nstead of theory based mode1s

The use of a mode1 w111 not- ensure that any or a11 of these <

‘“5 purposes are accomp11shed, Apart from human var1at1ons 1n 1ntefpret1ng,

"~ and impiementfng avaﬁ1ab1e mode1s, Lowe and Schwen (1975) also have :,

s T

P
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found that the documentat1on of 1nstruct1ona1 des1gn mode]s is m1ss1ng ’

,

the necessary deta11ed[ﬁ\counts of how the deve10pment process works

—~ 5

'“'1q varrous sett1ng (An except1on to. th1s genera11zai1on 1s the de- ."'f<
-ta11ed exp11cat1on prov1ded by Teague and FauTknev ) Nonethe]ess, the . SRS

- ydocumentat1on serv1ng as the bas1s for th1s report has prov1ded a means
by which the or1g¢ns, purposes, and\uses of fnstruct1ona1 des1gn mode1s I~

.,fcan be descr1bed and ana1yzed The next sect1on presents a coup]e of

,~/.“

-]

pcategor1zat1on schemas for fu1f111;ng this purpose_ }f _f »

7,3~£

| CATEGORIZATION AND ANALYSIS SR

| Two spec1f1c categor1zat1on schemas for rev1ew1ng mode1s of
1nstruct1ona1 des1gn are. presented here ‘ The resu1t1ng matr1x for’ the
':;-f1rst schema which matches Gropper S (1977) 11st of ten des1gn tasks 1s
-djsp]ayed 1n-Tab1e:I The second schema for categor1zat1on 1s d1sp1ayed

o

CinTable IL - R

':.ModeTs Rev1ewed --»4 o f' r. .
. K ' ‘ (

The authors 1dent1f1ed books, journal art1c1es, ERIC documents and e
5"procedura1 manua]s as sources for this study “An ERIC computer search
was. conducted and b1b11ograph1es of educat1ona1 techno]ogy were consu]ted

,,As a resu1t of th1s effort, over s1xty poss1b1e target mode1s were ,%v,;i
“

' 1dent1f1ed To prov1de comprehens1ve samp11ng, a1be1t nonrandom, the
» .
authors‘de11berate1y se1ected mode1s app11ed 1n nonforma] as we11 as
: i PR
forma] sett1ngs, mode1s applied- for modu1ar or course deve10pment as

\

well as for 1arge sca1e curr1cu1um or program deve10pment Some of the
fmodels cited often in the 11terature are not. reported here due to un-

ava11ab111ty of the necessary references The authors 1ntend to prov1de

-
v

ERIC - - =~ . e -




w ot T
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- - §/ L . .
represent3t1veness in th1s study for the purpose of ana]ytqca1 organ— L -g
k .

. $zation and rev1ew and in @\way 1ntend to suggest any 1nadequpcy€1n '}';j-'”

2.

. \

A

those mode]s not conta1ned 1n th1s revwew, nor s th1s rev1ew 1ntenged f,
_ . Y S - S (8 B
. to represent the "bes of the mode]s ava11a2}e S

a.

y,..,,' ) \“
0 The categor1zat1on components of mode]s is- a d1ff1cu1t task
. . .
Some,references exp11cate tﬁeoret1c cons1derat1ons d1rect1x° others o

-

t ) o
%heory test1ng through mode]s of 1nstruct1ona1 des1gn ’

The read r.is adv1sed to note a d1st1nct1on between des1gn and
‘\deve1opment p cedures based on 1earn1ng theory and those based on %7"

‘systems theory ' The former addresses the cond1tnons and events of é TR
: 'learmng for 1ntended learner. capab1'l1t1e5, while ‘the 'leffter addresses

a tota] des1gn and deve1opment process 1nc1ud1ng des1gn based on 1earn1ng'

theory as a subset of a 1arger set of proceduhes _ f"'7,, )lﬁpiiaf:{~\5 f

DeSCF1pt1on of the First Schema ‘ ' ' T N

e S

A11 of the mode]s rev1ewed are’ compared to Gropper S 11st of - s

ten comion tasks Th1s 11st is. used as a referent in this paper be-

cause, _ ough Gropper does not state wh1ch mode]s prov1de the bas1s S
" “for his

". t, he does 1nd1cate ‘that the 11st repreSents a syntheS1s of
' ‘the bestng

de1s ' It also is a more recent sounce than others present1ng

- “genera11y agreed upon" steps For examp]e Merr111 and Boutwe1] (1973)
offer five bas1c components Atk1ns (1975) offers twe1ve, Gagne and Br1ggs
(1974 D, 213) offer another twe]ve (If the b1ases of the authors of

th1s paper were fo11owed the’ referent might have been Gagne and Br1ggs,

kS

e
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'g'figgtead’o d ﬂ'pp¢n, but Gagne and Br1ggs do ﬁot 1nd1cate'that the1r ';v.

e .
RS -

__ep/ﬁ;entat1vefoi‘otger mode]s’ Future rev1ew efforts

‘

twelve st
however'<z;;1d be fit frog a referent onh ashfagge and Er1ggs, asgghe e

< - j&‘
o5 reaaer W]i} ‘see by ana1yz1ng f;e outc0me§ of t edmétr1x of the first
- - ' . S ed
1 A W ey C T L

l\., h SChema ) . ; f“‘ . i -..v“‘ - »v':_ . . . :‘l'- . '7:._ “ : “‘ _: ,u.. T '\2. -

AT

T N B R AP -
#““ Dur1€g‘the %E“ oW of ﬁhe modeTs ﬁ%he authors found four’gdd%t1ona? i‘
_.Q%§<m°Q§TSv5\Ihese add1t1bna§:’

' <=( c( ponents addressed separate]y by a_n | ‘TT

',\" c ponents also are shown Jn Tab/e 1 wh1ch%1s coded t0fthe fo]]om QE_ ri‘
'o_- Z 4

- -
e

11st, w1th tasks qne to ten represent1ng Gropper S (]977) 11st and

o »eleven to fourteen represent1ng the tasks often c1ted separate]y by

S ey

, - . f
uother references : _ L

. . e L E ' - ’ Co T
A Formu]at1on of broad goa1s and déta11ed subgoa]s stated 1n -f
f‘observable terms. i>; ;”-f' 'f;l m ’ .t ;li" o 17”:.0: L" i ;.“i ,;

- ’

: 2 DeVe1opment of pre- and posttest match1?g goa1s and subgoaTs
B
.3, Ana1ys1s of goa1s and subgoa]s for types of sk111s/1earn1ng

L]

| requ1red _’ | . | <\\\
I . 4 Sequenc1ng of goa1§ and subgoa]s to" fac11rtate 1earn1ng _'i~; i
' ,5 Character1zat1on of 1earner popu1at1pn "as to age, grade 1eve1

past 1earn1ng h1story, spec1a1 apt1tudes or’ d1sab111t1es and, not 1east,

L AR

est1mated atta1nment of current and prerequ1s1te goals" (p. 8)

" f,_s,' Formu1at1on of 1nstruct1onai,strategy to match subJect matter
and 1earner requ1rements . <

'};' u'7: Seleft1on of med1a to 1mp1ement strateg1es._ .

.,g. Development of courseware based on strateg1es . | \\t.‘
9. Emp1r1ca1 tryout of courseware w1th 1earner popu1at1on, . 77\ v
‘d1agnos1s of #earn1ng‘and courseWare Pa11ures, rev1s1on of courseware \\Ssg

0 - .o 1 L - e . e . .« b
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. e (( ""i‘
. 10 Deve]opment of" mater1a19»an p<ocedpres for, 1nsta 1ng -
. b7 P “h o~

. ' -
Y

‘ ma1nta1n1n§£qaﬁd'per1od1c repa1r of ;he 1ns€rqct1§;

S 1. Assgssment of need prob]ent1dent1f1cat1o s oyc, ’,f;nai ;p

~ :'3nai as, co@petence% °“¢$“alﬂ1n9'red&!?eméﬂfﬂﬁh - ' : .
'-.,<> ale : . ,

6>1“ 12 Cons1derat1on of a]ternat1ves.-.rj TR : o

-

S e :
-313 STstem and enV1ronmen€a1 descr1pt1ons, 1dent1f1cat1on 8?

. -2 l
) .o - P .4. S . B ) ‘.,,\
R T A . el h {-.‘: o

constraints

14, Cdst1ngf1nstruct1ona1(programsgyp’ i i:ﬂ“j:vb.;izigﬁf'" 7.pf12
“;(a; - A]thdugh Gropper . a]]udes to some of these steps, it is worth

L;st1ng them‘separate]y(1f for no other reason than toqemphaS1ze the ;Jfg_ )

4 .
-

ksi'-pjmportance of cons1der1ng these part1cu1ar 1ssues( Kaufman (1972) /
7_descr1bes 1n‘deta11 ‘the requ1rements for systemat1c‘needs‘assessment

-,processes (task 11) and prov1des afspr1ngboard for the work of Roberts
"(1978) HMd Stakenas and Kn1ght (1979) as we]] as many others in the
'bus1ness of.qnstrUct1ona1 prob]em so]v1ng Tasks 12, 13 and 14 are\fe'”

o 1nherent 1n the process of needs assessment but are 11sted separate]y
because many pe;p}} cons1der them separately Banathy (1968) Churchma‘

c§§§3968) Hayman ( 974), and von - Berta]anffy (1968) who descrrge the

| system approach in terms of” genera] system theory spec1fy the requ1re-

entg’ﬁor (a) thorough system ana]ys1s to 1dent1fy comp]ex 1nteract1ons
and env1roﬁmenta1 constra1nts, (b) determ1nat1on of - a]ternat1ve so]- : ._15
ut1ons to the 1dent1f1ed prob]em, and (c) thorough system synthes1s to |

[ max1m1ze eff1c1ency and m1n1m1ze cost---al] fo]]ow1ng the 1dent1f1cat1on ¥
of des1red outcomes Any mode] wh1ch d0es not account for these 1ast

ifur tasks 1s probab]y doomed to 1ost eff1c1ency, neg]1g1b1e 1mpact or

' 7,
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Many of fhe refe”gB:es shown 1n‘Tab1e 1 do glve separaée COE' .}:.1‘ ;;
SR TN I L S » VAN Aa
y s1derat1on to these issues. ,when desqgn1ng 1nstruct1on, 1t 1s cr1t1ca1 a=4

e ’ ‘ (

) .
however, to conSIder theéf\asSUes 451 two perspectqgés (a) the 1nterna1

y-

c’
condht1ons of - 1earn1ng (cf Gagne,/ﬂ977 Gagne Br1ggs, 1974 and
Br1ggs, 1975) and (b) the env1ronment in- wh1€h the 1earn1ng w111 occur

' ‘pr 1he externa? cond1t1ons Thf secondﬂperspect1ve 1s embe111shed
. f part]y by reference to fo?ma\ véi'nonforma] sett1ngs, but a1so by ..
j7< part1cu1 constra1nt9 In fact, as imp11ed by Roberts (1978), a mode]
o w1th a h1gh degree of f1de11ty to the 1nterna1 cond1t1ons of 1earn1ng
”': may. be "over]y cost]y, t1me consum1ng and d1stract1n. task#atggf_ :

L]

~

\ hand" (p 52) Th1s cons1ﬁerat1on a]so appears in severa] of the mode]s

)

in th1s rev1ew, V"; A

v & ) - L
To do Just1ce to the 1ssue of needs ac sessment, i is important to

“}w rea11ze that ‘the- ana]ys1s of tne 1earner popu1at1on1$task 5) s the type ?.Ji
}‘ of needs assessmeht wh1ch 4dent1f1es gaps between: “current and prereq- .. N
E u1s1te goa]s“ (GrOpper \\977 p. 8) for the 1earner (cf. Maher,, 1978 . L.
p 261 based on the ana1yS1s conducted in t sk,3;-— a task somet1mes ] .

om1tted 1n the des1gn process The neg%s assess ent represented by task

_ 11 s more -global, focus1ng’on ch issues as pZEb]em 1dént1f1cat1on or’

- occupatjona1 ana]ys1s wh1ch proi:de‘the bas1s for “the’ goa] statements in j".
task 1 S R _'
,:’ Some authors pro{Jyd from the assumptdon that a broad]y def1ned or

hi ' stated 1earner need has been 1dent1f1ed and therefore, cons1der no other

a]ternat1ves apart fr6m thgﬂcreat1on of- an 1nstruct1ona1 so]ut1on Others '

proceedsas 1f the nature of the prob]em may requ1re an a1ternat1ve other ‘

S
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_‘-_than the cqﬁns1t1oﬁ§§f 1earn1ng~capab#41ﬁﬁes or the“deve1opment of
f' t ‘?.',9

an 1nstruct1ona1 product.' Some recogn1ze that e hen the~prob1mn o
venﬂx )J

~

p1vots on 1earn1ng capab111t1g§ of some sort that the so1ﬁt1on may behhk

" another alternat1ve such as management of.a system or management of

resources 1nstead f creat10n of a new product -or progJ;n/ 0
NI
A1though Tab1e 1 shows that 'the tasks out11ned by Gropper are

1ndeed 1nc1uded;i? the mode1s in ‘this rev1eW‘—the reader is hereby '
i

adv1sed that th nferences made to creat 'the c1ass1f1cat1on matr1x

;: were somet1mes genqgous in 11ght of the amount 'f 1nformat1on or out11ne

of model component c1ted in the reference. The reader shou1d refer to "

the resu1ts of the secondvcate or1zataon sc :ma for 1nfonnat1on about_
the or1g1n, theo et cat basis g})urposes and uses,.and documentaf1on
assoc1ated w1th these modeTs.’ (The reader shou1d note that an “X“
1s used.to denote the presence of a task in the part1cu1ar mode1 ,Iu

rev1ewed ) o s 'J . ;f < o

T
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Ea Descr1pt1on of the Second Schema . e -i B '

| Tab1e 2 is coded/to the numbers and 1etters correspond1ng tb
'};.,. the d1mens1ons 11sted be1ow ‘ For examp1e, 1. 1a means that tﬁere is a
} | theoret1ca1 bas1s for the tota\g’r de1 wh11e 1. 1b means that there is ) |
) -.'a theoret1ca1 ba51s for on1y pg{t of the mode1 Each of these*d1men-:;?f
3 . f.:. s1ons is exp1a1ned in more deta11 fo110w1ng th1s 11st '; 3 'h .

1/ A 1 00r1g1n' R - R ,

. . . .

v X . .

' . . . s
N . L

b'%lj' 1 1 Theoretical ¥ o R

1.1a Tota1 mode1 (spec1f1c reference to genera] systemsﬂgl
~ theory or other total approach) - ’ .
N 1 1b One or some of the components (1nc1ud1ng adu1t '
| 1earn1ng theory) - |
1 2 Emp1r1ca1 (based on exper1ence or reported research of
- ‘viable processes) | |
2 0 Theoret1ca1 Underp1nn1ngs o . ‘
"? f—7 . 2. 1 Emphas1s on 1earn1ng or 1nstruct1ona1 theory (1nc1ud1ng »f
| "3'_ R constructs about adu1t 1earn1ng requ1rements) '
'h 2.2 Emphasns on contro1/management/mon1tor1ng.funct1on of"
- systems theory - - j_i : .'I.’L' ‘;mmgl;z o
2 3 Emphas1s on ana1ys1s funct1on (content task and 1earn1ng)
' — . ;;:'fhu'ff“; ana]ys1s of systems theory) R &
| - 3.0 Purposes and Uses , _;"' y_-_; S -:1;';'; o
3 1 Teach 1nstruct1ona1 des1gn |

)__fiq B :' 3 2 PrOduce v1ab1e 1nstruct1ona1 product(s) or act1v1ty(1es)

i

- 3.2a Nonforma] (m111tary, 1ndustr1a1 governmenta]

R f-'_ v vocat1ona1, nonforma1 adu]t educat1on)
_ .‘:

R :
. . ’ : N - . . N . . . . .
> ' « . - . | TS : ) . ’ . . ) . " . .
- . - . - . . ' N P .
, ;
v L)
.

5(‘\5 ’
P2
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L rat1ona1e such as- Banathy s (1968) approach based on genera1 system u;

T22.

3 Zb'Formal (pub11c, h1gher, and profess1ona1)

:-?}. - . o 3 2c Instruct1ona1 development (1essons modu]es)

e oy

3 2d Large sca1e curr1cu\~*/system/program development

’

\:f;*'f ”j 3 3 Reduce costs of” tra1n1ng/educat1on
4 0 Documentat1on - , ,-'f . s :,’ Lo
, N RIS : L b
o ’-/&' 4.1 Documentat1on app11cat1on, or va11dat1on data on- use of _7

the tota1 mode1

. L oa
°

4 2 Some documentat1on app11cat1on, or vaﬂ1dat1on data

0r1g1 Know]edge of . the or1g1n of a éode] can he]p the educator

Lo

to usé a part1cu1ar mode] 1n the most appropr1ate manner There are . : ;:
two ma1n d1scernab1e sources of or1g1n theoret1ca1 and emp1r1ca1 Of
course, 1og1ca1 1nference and comb1nat1ons of theory and exper1ence a1so .'
' are used to create or mod1fy mode]s of 1nstruct1ona1 desxgn.- It 1s usefu1
for the purpose of c1ass1f1cat1on, however, to focus separate]y on what
, we mean by theory and emp1r1c1sm as sources of or1g1n. |

Theoret1ca1 mode]s have as the1r or1g1n ‘a part]cular theory based

theory or. Gagne s. (1977) approach to the cond1t1ons~of‘1earn1ng G1ven }ﬁ

that th1s paper is samp11ng from systemat1c approaches to anstruct1ona1

des1gn, 1t is not surpr1s1ng that most mode]s ref1ect th1s source of or1g1n. \

B B In order to qua11fy as hav1ng an or1g1n in genera1 systems theory,

the descr1pt1on of a:‘model shou1d conta1n reference to genera1 system '

theory spec1f1ca11y or descr1be the system approach w1th emphas1s on

S \.f'.’r

1nteract1on of the components of the mode1 1n ‘the process of accomp11sh1ng

e

. the 1ntended outcomes 1n the 1ntended env1ronment For® examp]e, B1shop

(1976) and Roberts (1978) reference in deta11 the ways of 1dent1fy1ng and

o,

AN

e,
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..descr1b1ng the tota1 system obJect1ves, the performance measurés for

-the who1e—system the effect of congf‘/1nts and resources of the target

-

fsystem, the management of the system, as we11 as spec1f1c 1nteract1ve

-

- J:-,J proc“sses for accomp]1$h1ng tﬁe’def1ned outcomes through checkwng and ‘k

. 3
-T.recheck1ng in’the feedback and- rev1s1on processe§ - Merr111 and Bout- -

\ 'weH (1973) howe‘ver, refer tojl some of the same components as found in.

-

' B1shop and Roberts, but stress 4earn1ng theory and g1ve no’ exp]anat1on j,;.fﬁ ;

L

S 7,,

= of the system components that they br1ef1y 11st S1m11ar1y, Even S ~ fﬂ

. (1977) and Vance’s (1976) approach to 1nstruct1ona1 des1gn strong1y.e ) A
,femphas1ze 1 arn1ng theory as do Dav1s and McCallon (1974) who stress .

._,- adu]t 1earn1ng theory in part1cu1ar Thus, when 1earn1ng theory, such

e

as represented by Bruner (1966)-or Gagne (1977) or Hou1e (1972) prov1des :

R the ma1n or1g1n w1th 11ttﬂe or no reference to genera1 system . theory

“i the mode1 is Judged to have a theoret1ca1 bas1s for on1y some of the

'1t;j.components Th1s 1s the nature of the system approach wh1ch 1og1ca11y

;“fmakes use of 1earn1ng theor1es in” the d1rect design: of 1nstruct1on after

e _igenera11zat1on is G]aser s (1966) mode] wh1ch 1s who11y grounded in

: 1earn1ng theory as- the bas1s for 1nstruct1ona1 des1gn A1though he does‘\\

;“": ment1on feedback aqd rev1s1on a1ong w1th psycho]og1ca1 act1v1t1es, the

or1g1n 1s c1ear1y 1earn1ng theory rather than genera1 system theory

” B . . ~ .-

’";\for the tota1 mode1

It would seem that theor1es re1ated to organ12at1ona1 deve1opment

- 1y

‘a1so wou]d have a p1ace in the c1ass1f1cat1on of some mode]s but such _-f :

theor1es were - not -in th1s part1cu1ar rev1ew (Some mode1s have no ‘

<" i

L)

~ . .- . -
. . Lot
Lo -

outcomes dre spec1f1ed and before eva]uat1on occurs An except1on to ‘this -



it .' A'24.-'

A |

e . . .
« . . N

)

hd1scern1b1e theory base )
' - Many: models have the1r or1g1n in the developer s.or user's _

Apart1cu1ar exper1ences w1th 1nstruct1ona1 des1gn as in the case of the

o Ind1v1dua11zed Sc1ence Instruct1onaﬂl§ystem (ISIS) ‘model descr1bed by : |

'.;Burkman (1976 1979) and Laugen (1979) and in the Career Educat1on Center -

: (CEC) mode1 descr1bed by Cr1ttendon and Massey (1978) The descr1pt1ve

:',Amode1 of a certa1n set of procedures in these cases were tr1ed and

' aproduced good resu1ts and are examp]es of descr1pt1ons that somet1me}
.'become prescr1pt1ons for other users ' | | ' ?19
| Deve]opers a1so may borrow heav11y from a prev1ous1yeex1st1ng
"1mode1 ‘and’ add the1r own spec1a1 mod1f1cat1ons For examp]e, Dav1s (3977)

'dlpresentngunodel adapted from Tuckman and Edwards (1970) Sherman (1978)

F]

'bases his’ mode] on Hayman (1974) but Sherman lays out the type of

"f1earn1ng capab111t1es ‘and cond1t1ons requ1red to master each of the

.O/I

- systems process components in order to teach the systems approach Briengfi/"
"and Tow]e (1977) ”furthermore, d1d not present the1r own, mode], but | |

-'\\;v 1nstead referred their readers to Boutwe11 and Tennyson,4Tuckman and .

Edwards, and espec1a11y to Br1ggs In th1s 1nstance a more recent mode1 A
descr1bed by Gagne and Br1ggs (1974) and Br}ggs (1975) is 11sted in .

p]ace of the 1970 reference to Biriggs g1ven\by Br1en and Tow]e. .Of *
e .
'*courSe, some mode1s appear to be based on other mode1s, but whthout . BER

'_'spec1f1c reference to the part1cu1ar source of or1g1n _'_'

F1na11y, a few mode]s have e1ther stated or 1nferred or1g1ns that .

e

i”ﬁare both theoret1ca1 and. emp1r1ca1 Th1s woqu seem to be the 1dea1 set

. ©
P

~I
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of or1g1ns, but few modeTs fa]] 1nto both categor1es
[

Theroret1ca1 underp1nn1ngs ‘This_ portion of the categor1zat1on

schema d1sp1ays three ma1n d1v1s1ons to show wh1ch mode]s emphas1ze

1earn1ng or 1nstruct1ona1 theory and which emphas1ze subd1vsions

//(funct1ons) of genera] systems theory S _‘ ’ L‘p S
Those mode]s based on 1earn1ng theory usua]]y 1nd1cate th1s status N
o ear]y in the mode] s descr1pt1on and nesearch concern1ng the theory '
' often enters 1nto the d1scuss1on about the model 's purposes and uses.
‘In a few 1nstances, the authors of th1s paper made 1nferences about the '.‘
probab]e\\heoret1ca1 bas1s for a g1ven mode] Somet1mes th1SVwas done
by ana]y%hng the reference sect1on of the source to determ1ne the magor '
foundat1on of the mode] - | | |
. The two subd1v1s1ons of the genera] systems approach arei (a) the
w} controT/management/mon1tor1ng funct1on, and- (b) the ana]ys1s funct1on
h. In the f1rst funct1on, the educator w1shes to make sure, that all port1ons.
of the 1nstruct1ona1 system behave in the prescr1bed mannert' Th1s is
.f somet1mes very d1ff1cu1t to accomp11sh w1th a Targe curr1cu1um prOJect
Spec1a1 steps are added to the mode] to assure the deve]oper that every
_' ﬁ-component w111 f]ow smooth]y | | | '
N ' The second funct1on a]]ows the systems user to have conf1dence that
the ana]ys1s of a task w111 proceed)1n a Tog1ca1 order]y manner. Most

LT ’
- of the mode]s seize on th1s ana]ys1s funct1on 1n order to break down and

| r

o A s1mp11fy‘the/comp1ex concepts 1nv01ved in a 1earn1ng process : - <
| .';-;i F1na11y, some Tmodels seem to have no d1scern1b1e theoret1ca1 bas1s

- o

as reported in. the reference c1tat1on These modeTs usua11y appear to
Y .

. T

i T
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be based on one or’more prev1ous modeTs and are concerned more w1th e

'yformaT and nonformaT educat1on A d1st1nct1on among these sett1ngs 1s -

1teach the 1nstruct1ona1 des1gn process, dec1s1ons for th1s category are

-offered by means _of IngTe (c1ted in Roberts, 1978 P, 4), who def1nes’

| - 26.
;

;add1ng a new component or. app11cat1on than wrth bu11d1ng on the.

f,theoret1ca1 bas1s of the or1g1na1 model.

Purposes and uses. The purposes and uses of a modeT centér around

.one of three ma1n categor1es the teach1ng of the 1nstruct1ona1 des1gn

process, the product1ontof v1ab1e 1nstruct1ona1 products;and the reduct1on

in" cost of educat1on ATthough aTmost every modeT coqu be used to | ;_'f °

11m1ted to those modeTs wh1ch expressTy state th1s as the1r purpose.-

The product1on of an effect1ve product tends to take second pTace for

modeTs hav1ng this cTass1f1cat1on L x ',' - "“';;.. Lf PR

v

Many mode1s are constructed to: y1e1d 1ﬁ%truct1ona1 products for :

.the purpose of 1mprov1ng the tra1n1ng or- educat1on funct1on of an

. '
: organ1zat1on Two ma1n sett1ngs are- conce1ved w1th1n th1s category

nonformaT educatlon -as "any organ1zed act1v1ty, outs1de of the estab-

3‘11shed framework of “the formaT schooT and un1vers1ty system, which alms

:to commun1cate spec1f1c 1deas, knowTedge, sk1115 att1tudes and pract1ces

4 :,de]1m1ted to pub11c, h1gher, and profess1ona1 educat1on act1v1t1es

- .. >
S

‘1n response to a predeterm1ned need “, Thus, the nonformaT settTng
'1nc1udes m111tary, 1ndustr1a1 governmentaT,vocat1ona1 énd other non-

‘»formaT aduTt educat1on act1v1t1es The formaT sett1ng is. pr1mar11y

Eal

o

. Except for act1v1t1es un1que to the spec1f1c sett1ngs, such as occupat1ona]

) 'anaTys1s many of the mode]s coqu be used 1n e1ther sett1ng, aTthough

e . R



the reference-may haVé7nanéd one:typeVOf'organization or.the other
as’ the ma1n area of interest. o o : e o ,h ' c
: The mode]s rev1ewed have two main uses the deve]opment'ofﬂ s
1nstruct1on on a small scale (1essons and modu]es) and on a large |
: sca]e (courses, curr1cu1a -and programs) Genera]]y, the source for the
o mode]s c1ted here1n 1nd1cate the. 1ntended use, a]though some 1nfer—
‘ences are made about uses based upon the part1cu1ar products assoc1ated
."jw1th the mode1 such as a- modu1e vs. 2 program p1an |
“Few of the rev1ewed mode]s ment1on any costs assoc1ated w1th the.;
mode] Th1s seems unfortunate *Those who do,. however,fmake the po1nt
_'that economy of sca]e wou]dvenab1e educators who use a part1cu1ar . |
:mode1 to reduce the total resource expend1ture in the1r spec1a1 sett1ng
Th1s concept 1s 11m1ted by G]asgow s (1976) observat1on ‘that the cost
-_f-effect1veness of systemat1c deve]opment has no emp1r1ca1 bas1s Carey
:and Br1ggs in Br1ggs, (1977) ﬁbwever, d1scuss cost benef1t approaches
- to the use of a system approach to 1nstruct1on Goodson and Roberts
| ,’(1978) a1so present a two- by ~two matr1x of 1nstruct1ona1 qua11ty vs
-product 1mpact (p 25) as an eva]uat1on schema that can be used for.

<

’-1eg1t1mate cost- benef1t ana]ys1s of 1nstruct1ona1 products w1th1n the

Fa

staff tra1n1ng program of a human serv1ces agency.

Documentat1on v Un]ess an. educator knows whether or not a part1cu1ar
\

;mode] has been tr1ed out in an actua] 1nstruct1ona1 sett1ng, it will be

/.d1ff1cu1t to nake a dec1s1on about that mode] s chance of success in the’ .

>

_sett1ng of 1nterest Few of the mode]s rev1ewed supp1y any data conern-

“1ng the1r effect1veness——~Some_assert_Lhéi_EDE_EEEElSP]ar mode] works e




v

s

that too 11tt1e space is. ava11ab1e for the report1ng of th1s ty e of

data or 1nformat1on However, the longer sources that were rev1ewed -

U

(books and ERIC documents) have 11tt1e excuse for not revea11ng this

'~ data. (A pert1nent quest1on m1ght be. ra1sed concern1ng the pub11sh1ng _
N

’ ; of a mode1 w1thout hav1ng its eff1cacy estab11shed beforehand by means

-A _ of a,.firm theory base«and/on‘emp1r1ca1 va11dat1on )

A

: '..’ (\‘ B

An ana1ys1s of Tab1e 2 shows that even at_the grossest categor1zat1on

(', level. there was no one mode] wh1ch addressed all of the categor1es

In add1t1on, on1y the "purposes and uses" category was addreSSéd by all

“of the mode1s . As the categor1zat1on became more spec1f1c the percent-

~ages of mode1s matched to categor1es cont1nued to decrease The reader

is caut1oned to nemember that the categor1es are not mutua11y exc]us1ve.

Subsequent]y, the sums across d1mens1ons of a category may equa] more
. than 100%. | R

_Elﬂlﬂ About 65% reported some source of theoret1ca1 or1g1n,_
about 50% for the tota] model (such as genera] system theory)and about

20% for on1y smmq of the components of the mode] About 50% rep0rted‘

'an emp1r1cg1 orL”'
L‘ﬁ

Theoret1ca1 Underp1nn1ngs | About 50% emphas1zed an underp1nn1ng 1n , ;-f

@y
1earn1ng theory, 50% in the contro1/management/mon1tor1ng funct1on of

genera1 systems theory (e1ther exp11c1t1y or«1mp11c1t1y), and about: 50%

. in the analys1s funct1on. Together about 70% emphas1zed e1ther the

contro1 oq an&]ys1s funct1on of the genera] systems mode1 , Th1s means

4

"

“_that_abodt 30% of - the: references-reportednjn_Iable 2 focused no d1scern-

1ble attent1on on two of the bas1c funct1ona1 advantages of genera]

[V
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system theory About 65% of those who focused on 1earn1ng theory
-_(10 of 15) a1so c1ted the genera1 system theory advantages (About
35% d1denot do s0. )’ 0n1y about 40% of those ‘who focused on. the genera1 .

system theory advantages (10 of" 27) aTso c1ted a. 1earn1ng theory

kg . . - N
 basis. . ‘ ' : L '

Purpose and Uses About 35% reported the teach1ng of 1nstruct1ona1

;o o des1gn (or equ1va1ent) as’ the'pr1mary pu(bose 90% as" the product1on '
'of an 1nstruct1ona1 product but- 1ess than 10% emphasized cost
reduct1on as a bas1c purpose The sett1ng category (nonforma1 and .
forma1) was even1y sp11t as was thevsca1e of product1on (1arge and sma11)

‘_v Documentat1on About 50% reported documentat1on of some. sort :

P

"_:on the app11cat1on of the tota1 mode1 and about 35% offered some _
._11m1ted documentat1on F1na11y, of those report1ng some theoret1ca1
‘origin,‘about 70% (18 of 26) c1ted some form of documentat1on, but - )

;" Offthosé cJt1ng_documentat1on, on1y_55% (18 of 33) c1ted any theoret1ca1

’ .

origin. . -
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i‘i s Table 2 4;  ‘ ('V' b o - f-_' : .-367

L _,‘Categorlzatlon by Orlg:Lns, Purposes and Uses,

o ’Docmne.ntatlon, and Theoretlcal Underpmm.ngs
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© et S .. POSSIBLE REASONS FOR MODEL PROLIFERATION . . - S

C - A : o . \

L " . o A R
The reader may have gatheréd by now that there are a multitude and
var1ety of mode1s of 1nstruct1ona1 des1gn This study po1nted out a number"
of poss1b1e reasons for th1s phenomenon One of the wmost g1ar1ng reasons
. . ',seems to be that many educat1ona1 endeavors are aff11cted w1th the:“not—

',h ,1nvented here" syndrome ~Much effort seems to be dup11cated because o
educators do” not seek out ex1st1ng mode1s of 1nstruct1ona1 des1gn or ;;;:%- \
able mater1a1s before they endeavor to deve1op their own.. The symptoms
'of th1s ma1ady usua11y take tpe form of an att1tude that says, in- effect, :

owe have our ‘own spec1a1 c1rcumstances and prob1ems here and any Tnnovat1on
(des1gn mode1) wh1ch comes from outs1de our organ1zat1on boundr1es i

',W‘11 very 11ke1y fa11 in our un1que s1tuat1on Th1s att1tude is certa1n1y
'not restr1cted to the educat1ona1 f1e1d, 1ndustry, m111tary, government, and

1_many other types oﬁ,organ1zat1ons must constant1y be on- guard In other

',,words, as stated by Molnar (1971)::J

- ’The 1arge amount of uncoord1nated research act1v1t1es
and the lack of pre-planned Tinkages between research and -

~ - i -~ praetice has led to the existence of an expensive cottage '
T . industry in educat1ona1 technology which tends to retool
S : * . ' every academic’'year. Reseachers and educators frequent]y ,
- c demonstrate-a strong resistance to. thé use of someone-else's

. innovation. "It has been said that if there was a Nobel prize. -
- for educational research, we would nominate an entire gen-~ - .
o erat1on of researchers for their co: d1scovery of the whee]

Another reason for the great number of mode1s seems to be re1ated to : .{.

: ,_z the degree.of documentatlon that,the mode1s have. As stated by Logan (1976)

‘>




.. . %A
',Instruct1ona1 systems deVeTopment assumes. more or Tess
.. tHRe previous reputations of other innovations. This
. delays "acceptance of ISD,for as with other 1nnovat1ons, i
promised performance coqu not be-met and, “if-met, could .
not be maintained. Developers of innovations: often Teft -

. -the customers with: inddequate support1ng documentat1on ‘jji
af they Teft any- at atl. s Y

L

.'\

S1nce many modeTs are never tried out educators are perhaps skept1caT -7

w

';about the modeT that is rev1ewed apd thus dec1de to deveTop the1r own

MereTy exam1n1ng a model tells one very T1ttTe about 1ts eff1cacy

£

UnTess performance data are available from try out s1tuat1ons the educator
who is 1nterested in choos1ng a modeT w1TT have few obJect1ve criteria
L on wh1ch to base a dec1s1on . S1nce, as has been shown prev1ousTy 1n thisl
| paper, few modeTs that are ava1TabTe actuaTTy exh1b1t try-out data, 1t is *
_TfttTe-wonder that des1gnersvare retacent:§o adopt or adapt-even a-well
S known modeT The r1sk of s1nk1ng a proJect s resources 1nto a model wh1ch

i vois, 1n~effect, an unknown quant1ty can 't heTp but be dnsconcert1ng to a

- V o . K «
L project d1rector. : . i,

Yet another reason 1s T1nked to ATexander S. (1964) observat1on

‘about the nature of des1gn ' "what does make des1gn a probTem in reaT '

[}

-WOPId cases is that we are try1ng to make a d1agram for forces whose f1er

we do not- understand“ (p. 21) Th1s effort appears to be a probTem

-

with the context of Tearn1ng within a part1cuTar educat1onaT env1ronment :

‘_{.

o as weTT as w1th the context of Tearn1ng i generaT

e .‘ The maJor Tearn1ng theor1sts Aus_;eT (1968) Bruner (1966) P1aget
.‘_(1954) Sk1nner (1954), and others,‘present d1fferent propos1t1ons regard1ng ”'
the context or cond1t1ons for Tearn1ng.. These d1fferences presumabTy have y

L the greatest 1mpact .on the deveTopment of mater1aTs, but they aT\p may

('1'3__ <Iv

<




. cause 1nd1v1dua1 educators to reJect certa1n steps in ava11ab1e system

- of formal educat1on,_educat1on for academ1c‘s%tt1ngs or for other in-

o 4

. -and 1mp1ementat1on, eva1uat1on and rev1s1on of 1nstructton

rapproach mode]s For examp]e a “true be11eVer“ of d1scovery 1earn1ng

- m1ght reject the spec1f1cat1on of obJect1Ves and correspond1ng d1rect

match of 1nstruct1ona1 events to these obJect1ves

More often, however, the maJor steps of mode1s are adapted to

l:‘part1e?1ar d1fferences in the 1earn1ng env1ronment whether 1t be non-formal

¥

2"st1tut1ona1 bus1ness, or commun1ty sett1ngs Th1s type of d1fference :

is- fa1r1y obV1ous when we’ compare’ and contrast var1ous mode1s when, for

g >r1nstance we contrast the Davis- McCa11on (1974) or B1shop (1976) models _*

to the D1ck -Carey (1978) or_Gagne- Br1ggs (1974) mode]s th1s d1st1nct1on |

,becomes apparent The maJor d1fferences in these’ k1nds of mode]s appear

:,to stem fromcvar1at1ons in operat1ona11z1ng the maJor steps by means of

spec1f1c events and act1v1t1es ,‘.' L T

At 1east three factors have forced educat1ona1 researchers to | I

- deve]op and app1y the1r own. unique methods to such th1nos as JOb

[

. analysis, test generat1on construct1on of behav1ora1 obJect1ves,

/’
‘ 1 Many educators feel very strong]y that 1nstruct1on shou1d

" .

'.haVe a 1oca1, 1nd1genous qua11ty (Demerath & Dan1e1s c1ted in

oy

- Logan, 1976) - ':‘?#'-'- :

2. There is a 1ack of 1nformat1on on ava11ab1e author1ng too1s

and procedures and c1ear1nghouses for ex1st1ng course mater1a1s

bf(Loqan, 1976) .'._ o S ,.;‘~ ' ‘ ' d,-'. \;.

. c‘ L

. _j3;‘ Instruct1ona1 deve1opment efforts are‘usua11y driven by a

‘"raw emp1r1c1sm" S0 that T e ga
-Instruct1ona1 mater1a1s are prepared on the bas1s of ,

“intuition, folklore, or experience and administered to o

" members of the.target populat1on. If the students pass

- the test, the product is. considered appropr1ate, ifqnot,
the materials are revised and tried again. This tryout =~ - =~ -

a0
(W)
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rev1sion cyc]e 1s repeated unt11 the product works or . .
P - -the. deve1opers run. outsof resources “or t1me (Merr111 o o
. y &-Boutwe11 c1ted in Logan, 1916) ' '

It wou1d be 111 adv1sed to recommend that one -and on1y one, grand

. pattern be used for all des1gn efforts Even though th1s 1s(true ‘Te;_"
‘-;;a strong argume t-can be made- that the 1arge number of extant mode1s .
f.are"not‘on1y co f s1ng but a1so often wastefu1 of the resources over wh1ch

S

educators have command
( [

- . . . . - . . o .- .

U ’;' E S - /
B - CONCLUSIONS

’ Categor1z1ng the mode1s as‘shown in Tab1es 1. and 2 may do 1nJust1ce : 'fﬁ
. ;;; " to- some mode1s and- g1ve undue eredit to others Even w1th these poss1b1e o

- 1nequ1t1es however, several substg\t1a1 genera11zat1ons can be made w1th

. some- conf1dence.. e

_ 1. The components of the genera1 systems approach app11ed to 1nstruct1on _
have pro11ferated in var1ed forms with var1ed or1g1ns, purposes, uses, and
:'documentat1on L o o ,'. Sl °
2;' Learn1ng theory Bases are not exp11c1t1y prescr1bed in. many of
'.the mode1s us1ng ‘a systemat1c approach to Tnstruct1ona1 design. ’
3. Documentat1on of the systemat1c app11cat1on of the mode1s for
",'spec1f1c purposes and uses is genera11y 1nadequate for.assess1ng the ;'
effect1veness of part1cu1ar mode1s _ ‘ s
{4. A1though the system approach is llan 1nqu1ry and a d1sc1p11ne,
: comp1ete with theoret1ca1 underp1nn1ngs and a deve1oped methodo1ogy"\
v; (Hagman 1974 p 495), many of the "systemat1c" 1nstruct1ona1 des1gn-"

e
. . 3
- N

i T
5
\
o
o




mode]s as descr1bed in the 11terature represent a ser1es iyﬁé%%pS'Which

D ma;\be 1mp1emented mechan1ca11y rather than w1th the comp]ex and r1gorous“

l‘.r, ana]yt1ca1 and cybernet1c processes requ1red for effect1ve app11catlon of

LY

- the genera1 system. approach to 1nstruct1ona1 des1gn '_ RS .-: T

' cost-ut111ty of us1ng d1fferent mode]s of 1nstruct1ona1 des1gn._

5. The genera1 tasks const1tut1ng a mode1 of 1nstruct1ona1 des1gn, .

'though d1ffer1ng 1n sequence, do have agreement across d1ffer1ng purposes, .

T emphases, or1g1ns, uses, and sett1ngs Th1s attests to the robust qua11ty' R

N of the systemat1c approach ‘to 1nstruct1onaJ/de51gn.. f"’ '_f”- o

6 Little concern or documentat1on is reported to demonstrate the :'

7. Mode]s sUch as. those reported by B1shop (1976), Br1ggs (1975),

: Gagne and Br1ggs (1974), Roberts (}978) Scan1and (1974) and Teague and

Fau1kner (1978), appear to provide enough exp11cat1on to enab1e users t0 .

' lapp]y t reported mode1s as 1ntended The reader is adv1sed however, f' -

/ R
to cons1der a mode] wh1ch matches the d1mens1ons of the user 3 context

and to make/aud§ements about the adequacy of documentat1on and theory base

1 before se1edt1ng a mode1 to use.l To, beg1n pattern1ng 1nstruct1on after

the f1rst mode] that“one comes‘hcross m1ght very well, be a m1stake for

two reasons- \(a) the mode] may. have been deve]oped in a comp]ete]y d1f-

.y ferent sett1ng for a comp1ete1y d1fferent punpose, and (b) many mode]s 'f? ‘

_have not Been'! va11dated ~They may work very well when f1na11y used but

"x,

not many educators can afford ‘the 1uxury of try1nga$he mode1 out w1th the1r'v

- .own resources -

-é;' A few of the mode1s reported are not mode]s at a1y in the sense

that they fa11 t0 descr1be, exp1a1n, or: pred1ct e1ements 1n the1r<referent -

- system.‘ Instead they represent the use qf Jargon in a near1y tauto1og1caT

'users. These mode1s w111 be unnamed but "Buyer, beware“.i“

' _manner and poss1b1y mechan1ca1 prescr1pt1ons 1nappropr1ate to the 1ntended

q
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\:7/35]’.‘ + E. Personal communlcatlon, February 1979.‘
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